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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In order to converge the laser beam by which was emitted from the light source and 
the deviation scan was carried out with deflecting system the scan layer from which a scan laser 
beam is deflected by said deflecting system — receiving — abbreviation, while having a plane 
parallel side face In the scan optical equipment which contained the scan optical system 
containing the plastic lens which has the power which completes a laser beam in the direction of 
vertical scanning which intersected perpendicularly to said scan layer at least The case with 
which the injection edge which the laser beam injected from this scan optical system passes 
while holding scan optical system other than said plastic lens was formed, While having fixed to 
the part located in one side of said scan layer in said case It fixes in the location offset to said 
scan-layer side rather than the fixing point of the connection member formed from the member 
with an expansion coefficient higher than said case, and said case in said connection member. In 
order to hold said plastic lens rather than said ir\jection edge on both sides of said scan layer at 
a injection side to the opposite side of a fixing point with said case in said connection member, 
while having said scan layer and ****** formed in parallel Scan optical equipment characterized 
by having the lens frame which has the spring means which pushes said plastic lens against said 

[Claim 2] Said connection member is scan optical equipment according to claim 1 characterized 
by being mutually prepared respectively in the symmetrical configuration on both sides of the 
optical axis of said plastic lens in the both sides of the main scanning direction which intersects 
perpendicularly in the optical axis and the direction of vertical scanning of said plastic lens. 
[Claim 3] Said connection member is scan optical equipment according to claim 2 characterized 
by being respectively prepared near the both ends of said injection edge. 

[Claim 4] For said case and said each connection member, said each connection member is scan 
optical equipment according to claim 2 or 3 characterized by being fixed with the shaft parallel to 
the optical axis of said plastic lens to said case while having stuck through the plane of 
composition which intersected perpendicularly with said scan layer along said main scanning 
direction. 

[Claim 5] For said each connection member and said lens frame, said lens frame is scan optical 
equipment given in claim 2 thru/or any of 4 they are. [ which is characterized by being fixed with 
the shaft parallel to the optical axis of said plastic lens to said each connection member while 
having stuck through the plane of composition which intersected perpendicularly with said scan 
layer along said main scanning direction ] 

[Claim 6] Said connection member is scan optical equipment given in claim 1 thru/or any of 5 
they are. [ which is characterize by expand to the amount of displacement of the direction of 
vertical scanning by the thermal expansion of said plastic lens between said ****** of said lens 
frame, and the optical axis of said plastic lens so that the amount of displacement of the 
direction of vertical scanning between the fix point of said connection member over said case 
and said ****** of said lens frame may become equal ] 

[Claim 7] Said spring means is scan optical equipment given in claim 1 thru/or any of 6 they are. 
[ which is characterized by being a flat spring ] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to amelioration of the scan optical equipment 
which scans spot light on a photoconductor drum front face by carrying out the deviation scan 
of the modulation light emitted from laser mechanically by the rotating polygon. 
[0002] 

[Description of the Prior Art] Conventionally, the image formation device for writing with which 
image formation equipments, such as a copying machine, and a printer, a facsimile printing 
machine, are equipped records image information by changing the electrical signal of image 
information into modulation light using laser or an LED component, and scanning the modulation 
light on a photo conductor using scan optical system. Among these, there is image formation 
equipment of the electrophotography method equipped with the scan optical system which 
consists of a semiconductor laser unit, a collimate lens, a cylindrical lens, a rotating polygon, and 
an ftheta lens, and a photoconductor drum as an image formation device using semiconductor 
laser. 

[0003] The scan optical system which makes this semiconductor laser the light source is used 
for the so-called scan optical equipment of the tandem system which was used for the scan 
optical equipment for monochrome printing, or was equipped with two or more above-mentioned 
scan optical system and photoconductor drums for every color component. And with the scan 
optical equipment of the tandem system which color-prints by carrying out image formation of 
the beam light on the photoconductor drum for every color component, respectively, when the 
photoconductor drum for every color component prints each color in piles in the 1 scanning line 
on a print sheet a color picture is formed. At this time, a printing result without a color gap can 
be obtained by arranging relatively the location of the direction of vertical scanning of each 
scanning line uniformly to two or more photoconductor drums. 

[0004] In such scan optical system, the emission laser beam which semiconductor laser emitted 
is made into the parallel flux of light with a collimate lens, only in the direction of vertical 
scanning, it is once completed by the cylindrical lens near the reflector of a polygon mirror, and 
the deviation scan of it is mechanically carried out by the polygon mirror which carries out high- 
speed rotation with constant angular velocity. And it converges in a main scanning direction and 
the direction of vertical scanning with ftheta lens, and image formation of the laser beam by 
which the deviation scan was carried out is carried out as a spot light on a photoconductor 
drum. On the front face of a photoconductor drum, the scanning line is formed of the locus of 
this spot light and exposure according to image information is made. 

[0005] In the above scan optical system, some lenses which constitute ftheta lens are based on 
a cost side or the reason of workability, and it may be formed as a lens made from plastics. The 
configuration fixed to this case was adopted by pressing down conventionally the plastic lens 
which constitutes this ftheta lens from the one side of the direction of vertical scanning to 
****** of a case by a flat spring etc. 
[0006] 

[Problem(s) to be Solved by the Invention] However, since heat is emitted from devices, such as 
a drive motor of the polygon mirror built in much a device or scan optical equipments, such as a 
fixing device built in a copying machine or image formation equipment called a color printer, when 
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the lens which has the power as which a laser beam is completed in the direction of vertical 
scanning among the lenses which constitute ftheta lens is a product made from plastics, thermal 
expansion of this plastic lens will be carried out. Then, this plastic lens expands toward the 
direction which pushes back the flat spring suppressed from the one side of the direction of 
vertical scanning, and the optical axis of this plastic lens shifts and goes in the direction which 
separates from ******. For this reason, the location of the scanning line formed on a 
photoconductor drum of the laser beam which penetrated this plastic lens will shift in the 
direction of vertical scanning. Moreover, in a certain case, two or more lenses which have power 
in the direction of vertical scanning will be generated by aberration by optical-axis gap between 
these lenses. 

[0007] Furthermore, with the image formation equipment for color printing to which such scan 
optical equipment was made equivalent for every photoconductor drum of two or more 
preparation plurality, when the above gaps arose in the scanning line, there was a problem that 
the color gap which arranges uniformly the location of the direction of vertical scanning of each 
scanning line to the photoconductor drum for every color component and which stops being able 
to carry out things and crosses tolerance (dozens of micrometers) in a printing result arose. 
[0008] In order to prevent gap of the above opticals axis, maintaining a plastic lens at neutrality 
in the direction of vertical scanning in the both ends in the main scanning direction of a plastic 
lens by clamping a plastic lens in the direction of vertical scanning is also considered, but since 
the side face of a plastic lens must be separated from a case in this case, there is a possibility 
that the whole plastic lens may be distorted by the above thermal expansion. Thus, if distorted, a 
curve (bow) and distortion will arise in the scanning line formed on a photoconductor drum of the 
laser beam which penetrated this plastic lens. 

[0009] Then, the technical problem of this invention Though it is the configuration fixed to a 
case when pressed down by ****** of the side which the lens made from plastics which has the 
power which completes a laser beam in the direction of vertical scanning among the lenses 
which constitute ftheta lens counters by a flat spring etc. from the one side of the direction of 
vertical scanning Even if a laser beam penetrates the plastic lens which carried out thermal 
expansion, it is in offering the scan optical equipment with which the scanning line formed on a 
photoconductor drum of this laser beam does not curve, or a location does not shift. 
[0010] 

[Means for Solving the Problem] In order to converge the laser beam by which this invention was 
emitted from the light source and the deviation scan was carried out with deflecting system in 
order to attain the above-mentioned technical problem the scan layer from which a scan laser 
beam is deflected by said deflecting system — receiving — abbreviation, while having a plane 
parallel side face In the scan optical equipment which contained the scan optical system 
containing the plastic lens which has the power which completes a laser beam in the direction of 
vertical scanning which intersected perpendicularly to said scan layer at least The case with 
which the injection edge which the laser beam injected from this scan optical system passes 
while holding scan optical system other than said plastic lens was formed, While having fixed to 
the part located in one side of said scan layer in said case It fixes in the location offset to said 
scan-layer side rather than the fixing point of the connection member formed from the member 
with an expansion coefficient higher than said case, and said case in said connection member. In 
order to hold said plastic lens rather than said injection edge on both sides of said scan layer at 
a injection side to the opposite side of a fixing point with said case in said connection member, 
while having said scan layer and ****** formed in parallel It is characterized by having the lens 
frame which has the spring means which pushes said plastic lens against said ******. 
[0011] Thus, when were constituted and scan optical equipment is heated, the plastic lens which 
has power in the direction of vertical scanning expands in the direction which pushes back a 
spring means, and the optical axis of this plastic lens is displaced in the direction which 
separates from ******. On the other hand, thermal expansion of the connection member is 
carried out in the direction opposite to the direction which the optical axis of a plastic lens 
displaces to ******. 

[0012] Therefore, even if a plastic lens expands with heat and that optical axis displaces the 
scan optical equipment by this invention to the one side of the direction of vertical scanning, 
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when a connection member carries out thermal expansion, the optical axis of this plastic lens is 
maintained at a fixed location by pulling back ****** shown to spite this plastic lens to the other 
side of the direction of vertical scanning. Therefore, even if this plastic lens carries out thermal 
expansion of the scanning line formed on a photoconductor drum of this laser beam even if a 
laser beam penetrates a plastic lens, it does not curve or a location does not shift. 
[001 3] By this by for example, each photoconductor drum corresponding to the color component 
of at least two or more colors combined with two or more scan optical equipments which have 
the above configuration, respectively [ when the scanning line of each color is printed in piles on 
the same Rhine of a print sheet ] Since the optical axis of the plastic lens which has the power 
which completes a laser beam in the direction of vertical scanning does not shift in the direction 
of vertical scanning even if the scan optical equipment which forms each [ these ] scanning line 
may be heated The scanning line formed on all photoconductor drums is printed by the same 
location on a print sheet, respectively. 

[0014] When similarly putting in order and forming the scanning line on the same photoconductor 
drum with two or more scan optical equipments which have the above configuration, the location 
of each scanning line can be arranged. 

[0015] Since the fixing point over the case in a connection member and the fixing point over a 
lens frame are in a different location in the direction of vertical scanning, when a connection 
member carries out thermal expansion of the scan optical equipment by this invention, it can be 
displaced by ****** of a lens frame to a case. 

[0016] The case and the connection member may stick the scan optical equipment by this 
invention through a plane of composition perpendicular to a scan layer along a main scanning 
direction, and the direction of expansion of the connection member to a case may be stuck 
through a parallel displacement means to guide in the direction of vertical scanning. As this 
parallel displacement means, the slot and rail which met in the direction of vertical scanning are 
formed between each, these slots and a rail are inserted in, and how to stick so that it can 
expand in parallel in the direction of vertical scanning along with a slot and a rail when a 
connection member carries out thermal expansion etc. can be considered. 
[0017] Moreover, in the scan optical equipment by this invention, you may fix by the **** stop 
and a case, a connection member or a connection member, and a lens frame may be fixed with 
adhesives etc. A spring means is good also as a flat spring, and good also as a coil spring. 
[0018] The scan optical equipment by this invention may be constructed to each 
photoconductor drum corresponding to the color component of four colors, respectively, and it 
may be equipped with it In this case, the color component of those four colors may be used for 
color printing as black, cyanogen, MAZENDA, and yellow. Or scan optical equipment may be 
constructed to each photoconductor drum corresponding to cyanogen, MAZENDA, and the color 
component of three colors of yellow, respectively, and it may be equipped with it. 
[0019] 

[Embodiment of the Invention] It explains referring to a drawing about the operation gestalt of 
the scan optical equipment concerning this invention hereafter. 

[0020] Drawing 1 is the top view of the scan optical equipment 1 by the operation gestalt of this 
invention. Drawin g 2 is drawing of longitudinal section of the scan optical equipment 1 which met 
the A-A line which shows the side elevation of the scan optical equipment 1 of this operation 
gestalt, and drawing 3 in the front view of scan optical equipment 1 , and shows dr awin g 4 R> 4 to 
drawing 1 . 

[0021] The scan optical equipment 1 of this operation gestalt is constituted by attaching the 

scan optical system 100 in housing which consists of a lens frame 20 held through the 

connection members 31 and 32 at a case 10 and this case 10, as shown in drawing 1 . 

[0022] This scan optical system 100 is equipped with the light source section 110 which emits 

an parallel laser beam, the polygon mirror 1 20 which is the deflecting system which carries out 

the deviation scan of the laser beam which this light source section 110 emitted in a main 

scanning direction, and the ftheta lens 1 30 which is the image formation optical system which is 

made to carry out image formation of the laser beam in which the deviation scan was carried out 

by the polygon mirror 1 20 on a photoconductor drum 1 50, and forms the scanning line. 

[0023] The light source section 110 is equipped with semiconductor laser and the collimate lens 
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which makes parallel light emission light emitted from semiconductor laser. Between the light 
source section 110 and the polygon mirror 120, the cylindrical lens 115 which has the power as 
which a laser beam is completed is formed only in the direction of vertical scanning. 
[0024] The ftheta lens 130 consists of the 1st lens 131 and the 2nd lens 132 which were fixed in 
the case 10, and the 3rd lens 133 fixed in the lens frame 20. This 1st lens 131 is a plastic lens 
which pays the function which amends aberration (for example, a curvature of field, ftheta 
property error, etc. of a main scanning direction), the 2nd lens 132 is a glass lens which has the 
power which mainly completes a laser beam as a main scanning direction, and the 3rd lens 133 is 
an anamorphic plastic lens which has the power which mainly completes a laser beam in the 
direction of vertical scanning. 

[0025] In a main scanning direction, it is reflected by the polygon mirror 120 with parallel light, 
and image formation of the laser beam injected as an parallel light from the light source section 
1 10 is carried out on a photoconductor drum 150 by the convergence power of the ftheta lens 
130. Moreover, in the direction of vertical scanning, it is once completed by the cylindrical lens 
115 near the polygon mirror 120, and incidence is carried out to the ftheta lens 130 as the 
diffused light, and as shown in d rawin g 4 , image formation is carried out on a photoconductor 
drum 150 by the convergence power of the ftheta lens 130. 

[0026] At this time, in the direction of vertical scanning, gap of the scan location by the 
inclination (the so-called "failure by the field") of the reflector of the polygon mirror 120 is 
amended by the cor\jugative effect of the ftheta lens 130, and even if a laser beam is reflected 
by the reflector of polygon mirror 1 20 throat, an image formation point is in agreement. 
[0027] Moreover, by penetrating this ftheta lens 1 30, the laser beam by which a deviation scan is 
carried out with rotation with the constant angular velocity of this polygon mirror 1 20 is on a 
photoconductor drum 1 50, and is scanned at uniform velocity. 

[0028] Between the 2nd lens 132 of the ftheta lens 130, and the 3rd lens 133, the cuff mirror 

140 turned up towards a photo sensor 142 by making the flux of light outside the effective 
scanning zone on a photoconductor drum 150 into monitor light is arranged, and the monitor light 
reflected by this cuff mirror 140 condenses on a photo sensor 142 through the condenser lens 

141 for monitor light. 

[0029] This condenser lens 141 for monitor light is constituted as a cylindrical lens which has 
convergence power in the direction of vertical scanning, in order to make the monitor light 
separated without minding the 3rd lens 1 33 which has main convergence power in the direction 
of vertical scanning in the ftheta lens 130 condense on a photo sensor 142. 

[0030] From the photo sensor 142, whenever the reflector of the polygon mirror 120 in which the 
laser beam from the light source section 110 carries out incidence changes, the synchronizing 
signal which determines the timing of the write-in starting position to a main scanning direction 
is outputted. 

[0031] Next, the connection structure of the case 10 and the lens frame 20 by the connection 
members 31 and 32 and the maintenance structure of the 3rd lens 133 of the ftheta lens 130 by 
this lens frame 20 are explained. 

[0032] Drawing 5 is the perspective view which looked at the top face of a case 1 0, the 
connection members 31 and 32, and the lens frame 20 from the slanting front. The perspective 
view and drawin g 7 as which drawing 6 regarded the inferior surface of tongue of the connection 
members 31 and 32 and the lens frame 20 from the slanting front are the expansion side 
elevation of the connection member 32 and the lens frame 20. 

[0033] With this scan optical equipment 1. while only the 3rd lens 133 of the ftheta lens 130 is 
being fixed to the lens frame 20 among the scan optical system 100 mentioned above, the other 
scan optical system 100 is being fixed to the case 10. These cases 10 and the lens frame 20 are 
formed with the same quality of the materials, such as a BMC resin bulk molding compound and 
aluminum, and the case 10 and the lens frame 20 are connected by the connection members 31 
and 32 formed with the quality of the materials (for example, polymethylmethacrylate (PMMA), a 
polycarbonate (PC), etc.) which have a coefficient of thermal expansion higher than these. 
[0034] The case 10 is formed in the shape of [ thin ] an outline cube type by having the side 
attachment wall which surrounds a four way type on the top face of the bottom plate 15 of a 
monotonous configuration. However, this case 10 cuts off the side attachment wall of one side 
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along the vertical direction among the side attachment walls surrounding a four way type, and 
that end face is a U shape (since it seems to have rotated "KO" 90 degrees in fact). It is formed 
so that it may become calling it the shape of a concave letter hereafter, and in the end face of 
the shape of this concave letter, only the bottom plate 15 is further formed in the configuration 
extended and projected, leaving near the both-sides edge (respectively henceforth "planes of 
composition 11a and 12a"). The direction which intersects perpendicularly in the vertical 
direction within this end face is hereafter made into a "longitudinal direction", the direction 
which intersects perpendicularly with this end face is made into "the direction of an optical 
axis", and the direction which an end face turns to is made into the "back." 
[0035] Moreover, in this case 10, the side attachment wall by the side of the right and left in the 
top face of a bottom plate 1 5 is used as side attachment walls 1 1 and 1 2, respectively. As the 
back end section of these side attachment walls 1 1 and 1 2 is shown in drawing 5 , it is crooked 
in the direction left mutually, the flat side perpendicular to a cross direction is formed, and the 
flat side of these side attachment walls 1 1 and 12 back end sections is making a part of planes 
of composition 11a and 12a mentioned above. [0036] Front [ in the top face of the bottom plate 
15 of this case 10 ], near the center of a near side attachment wall, the polygon mirror 120 of 
the scan optical system 100 mentioned above turns that revolving shaft perpendicularly to a 
bottom plate 15, and is arranged. And when this polygon mirror 120 carries out the deviation 
scan of the laser beam supplied from the light source section 110, the scan layer which that 
reflective laser beam crosses is almost parallel to a bottom plate 1 5. Hereafter, a flat surface 
parallel to a bottom plate 15 is called "horizontal plane." 

[0037] Moreover, the polygon mirror 120 approach between the flat surfaces (namely, end face 
of the shape of a concave letter mentioned above) and the polygon mirrors 1 20 which include 
both the planes of composition 11a and 12a on the top face of the bottom plate 15 of this case 
10 is equipped with the 1st lens 131 of the ftheta lens 130, and the 2nd lens 132. 
[0038] The optical axis of these 1st and 2nd lenses 131,132 is arranged at the sense which 
intersects perpendicularly with the flat surface which is arranged and includes both the above- 
mentioned planes of composition 11a and 12a so that it may be in agreement with the optical 
path of the flux of light passing through the core in an effective scanning zone when the polygon 
mirror 120 carries out the deviation scan of the parallel laser beam. Therefore, the longitudinal 
direction in a case 10 is equivalent to the main scanning direction in a laser scan, and the 
vertical direction usually corresponds in the direction of vertical scanning. 
[0039] Near the upper limit of the planes of composition 1 1 a and 1 2a of right and left of this 
case 10, the screwholes 11b and 12b parallel to the direction of an optical axis are formed, 
respectively. Both [ these ] the screwholes 11b and 12b are formed in the same height in the 
vertical direction, and the connection members 31 and 32 which connect a case 10 and the lens 
frame 20 are joined by each planes of composition 11a and 12a, respectively. 
[0040] The connection members 31 and 32 are formed in the same abbreviation rectangular 
parallelepiped configuration of height as the height of the vertical direction of both the planes of 
composition 11a and 12a of a case 10. The width of face in the direction of an optical axis of 
these connection members 31 and 32 has the magnitude more nearly same than the planes of 
composition 11a and 12a of the right and left in the bottom plate 15 of a case 10 as the amount 
of protrusions of the part projected back, and the width of face in the longitudinal direction of 
these connection members 31 and 32 has the same magnitude as the die length from the right- 
and-left side edge of this projected part to the right-and-left edge of each planes of 
composition 11a and 12a. Hereafter, the flat surface before these connection members 31 and 
32 and on the backside is called the 1st plane of composition 31a and 32a and the 2nd plane of 
composition 31b and 32b. 

[0041] Moreover, the lobes 31c and 32c of an isomorphism-like rectangular parallelepiped 
configuration project the connection members 31 and 32 in perfect lower limit section of the 2nd 
plane of composition 31b and 32b instead of a rectangular parallelepiped respectively 
perpendicularly from the 2nd plane of composition 31b and 32b, and they are formed in it. The 
width of face in the vertical direction of these lobes 31c and 32c is formed more thinly than the 
thickness of the bottom plate 15 of a case 10. 

[0042] Furthermore, in each [ these ] 2nd plane of composition 31b and 32b, the through tubes 
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31 d and 32d parallel to the direction of an optical axis are formed in the location of the same 
height in the vertical direction right above [ of the core of Lobes 31c and 32c ] (the near upper 
limit of the 2nd plane of composition 31b and 32b), respectively. 

[0043] These through tubes 31 d and 32d are formed in the location which becomes the 
screwholes 11b and 12b currently formed in planes of composition 11a and 12a, and the same 
axle, respectively, when arranging a vertical edge and a right-and-left edge and sticking the 1st 
plane of composition 31a and 32a of the connection members 31 and 32, and the planes of 
composition 11a and 12a of a case 10. 

[0044] and each connection members 31 and 32 — screws 51 and 52 — these through tubes 
31 d and 32d — respectively — inserting in — screwholes 11b and 12b — ******** — things 
are fixed on plane-of-composition 11a of a case 10, and 12a, respectively. 
[0045] When each connection members 31 and 32 are fixed to a case 10, respectively, the end 
face and the 2nd plane of composition 31b and 32b on the backside [ the part projected to back 
from the planes of composition 11a and 12a in the bottom plate 15 of a case 10 ] are arranged 
so that it may be contained at the same perpendicular flat surface to the direction of an optical 
axis. The back end section when fixing the connection members 31 and 32 to a case 10 of a this, 
i.e., the whole, is formed in the flat concave letter-like side if the lobes 31c and 32c of the 
connection members 31 and 32 shall not be formed. 

[0046] Thus, the screwholes 31 e and 32e still more nearly parallel to the direction of an optical 
axis are formed in the connection members 31 and 32 fixed to a case 10, respectively towards 
the interior from the 2nd plane of composition 31b and 32b. 

[0047] each [ these ] screwholes 31 e and 32e — every — the 2nd plane of composition 31b and 
32b — setting — right above [ of the core of Lobes 31c and 32c ] — it is — every — it can set 
among the through tubes 31 d and 32d and Lobes 31c and 32c which are formed near the upper 
limit of the 2nd plane of composition 31b and 32b — it is arranged mutually in the location of the 
same height, respectively. And the lens frame 20 is joined by the 2nd plane of composition 31b 
and 32b in which these screwholes 31 e and 32e were formed. 

[0048] Drawing 8 is the cross-section perspective view which looked at the tooth back of a case 
10 and the lens frame 20 from the slanting upper part along with the A-A line shown in drawing 
1 . Drawing 9 is the enlarged vertical longitudinal sectional view of the case 10 which met the A- 
A line, and the lens frame 20. moreover, drawing 1 0 — the rear view of the lens frame 20, and 
drawing 1 1 — some lens frames 20 — it is expansion rear view. 

[0049] As shown in drawing 8 and drawing 9 , the above-mentioned lens frame 20 is housing 
formed in the shape of [ long picture ] an abbreviation cube type to the longitudinal direction 
(main scanning direction), and makes the interior the lens stowage 25 for containing the 3rd lens 
133 of the ftheta lens 130. Therefore, this lens stowage 25 is formed in somewhat larger width of 
face than the width of face in the longitudinal direction and the vertical direction of the 3rd lens 
133 of the ftheta lens 130. 

[0050] The opening edge of the lens stowage 25 is formed in front (each connection member 31, 
field by the side of 32) 20a of the lens frame 20, and is formed in the configuration where 
opening of the rectangle by the lens stowage 25 was prepared in the flat surface where a 
rectangle is flat. 

[0051] Moreover, as for the opening edge of the lens stowage 25 in front 20a of the lens frame 
20, the periphery edge is formed in the shape of ******** rare **** a little along the direction 
of an optical axis. Hereafter, it is made into planes of composition 21b and 22b near the right- 
and-left edge in front 20a of the lens frame 20, and the field it turns [ field ] to the front in the 
periphery edge of the opening edge of the lens stowage 25 while making these planes of 
composition 21b and 22b and a level difference is set to flat-spring clamp-face 25a. 
[0052] And the lens frame 20 is joined to a case 10 through the connection members 31 and 32 
by sticking the 2nd plane of composition 31b and 32b of the connection members 31 and 32 to 
these planes of composition 21b and 22b. 

[0053] While die length [ in / in this lens frame 20 / the vertical direction ] is short formed a 
little rather than the die length in the vertical direction of the planes of composition 11a and 12a 
of a case 10, the die length in a longitudinal direction is formed in the same die length as spacing 
of the left end of plane-of-composition 1 1a of a case 10, and the right end of plane-of- 
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composition 12a. 

[0054] Thus, the through tubes 21 d and 22d parallel to the direction of an optical axis are formed 
in the lens frame 20 currently formed in the shape of an abbreviation cube type. These through 
tubes 21 d and 22d are near the right-and-left edge of the lens frame 20, and are arranged near 
the lower limit respectively, and are penetrated from the backside [ the lens frame 20 ] to 
planes of composition 21b and 22b. 

[0055] Counter boring (spot facing currently formed in the shape of a stage to through tubes 21 d 
and 22d while making the same through tubes 21 d and 22d and a medial axis and having a bore 
with a path thicker than the bore) 21a and 22a is formed in both [ these ] the through tubes 21 d 
and 22d from back. However, since the bore of these counter boring 21a and 22a is more thickly 
formed as shown in drawin g 6 and drawing 7 R> 7. a part of each right-and-left side [ of the 
lower limit side of the lens frame 20 ] and right-and-left end-face bottom cuts and lacks. 
[0056] Moreover, both the through tubes 21 d and 22d are formed in back from planes of 
composition 21b and 22b, and as mentioned above, from the both through tubes [ 21 d and 22d ] 
back end, back is cut by counter boring 21a and 22a, and they lack it so that it may become the 
same die length as the amount of protrusions of the lobes 31c and 32c of the connection 
members 31 and 32. Below, as shown in drawin g 5 thru/or drawing 7 , let the parts projected 
caudad be Heights 21c and 22c, without forming this spot facing 21a and 22a for explanation. 
[0057] Furthermore, each [ these ] heights 21c and 22c are formed in the configuration where 
only the part of the die length in the vertical direction of the lobes 31c and 32c of the 
connection members 31 and 32 cut off the lower part. 

[0058] Therefore, while making flat-tapped each left and right laterals of the lens frame 20 and 
the connection members 31 and 32 fixed to the case 10, where each 2nd plane of composition 
31b and 32b and each planes of composition 21b and 22b are joined mutually, the lens frame 20 
is joinable to the connection members 31 and 32 currently fixed to the case 10. 
[0059] At this time, as the upper limit side of the lobes 31c and 32c of the connection members 
31 and 32 touches mostly the lower limit side of the heights 21c and 22c of the lens frame 20, 
the lens frame 20 is easily positioned by making the part which the bottom plate 15 of the lens 
frame 20 has projected between lobe 31c and 32c put, without shifting to any of the right-and- 
left upper and lower sides they are sharply to a case 10. 

[0060] Thus, when inserting in the lens frame 20 among both the connection members 31 and 32 
currently fixed to the case 10, Since the screwholes 31 e and 32e of the connection members 31 
and 32 and the through tubes 21 d and 22d of the lens frame 20 are formed in the location used 
as the same axle, the lens frame 20 screws 61 and 62 — these through tubes 21 d and 22d — 
respectively — inserting in — screwholes 31 e and 32e — ******** — it i s fixed to a case 10 
by things through the connection members 31 and 32, without causing location gap. 
[0061] Since counter boring 21a and 22a is formed in the lens frame 20 as mentioned above, an 
operator By drawing tips, such as a driver, along the space formed of these counter boring 21a 
and 22a The screws 61 and 62 inserted in to the through tubes 21 d and 22d currently formed in 
Heights 21c and 22c can be turned without making it interfere near [ the ] the tip in all of the 
lens frame 20. Moreover, if screws 61 and 62 are removed, the lens frame 20 can be easily 
removed to a case 1 0. 

[0062] Thus, the lens frame 20 which can be detached and attached to a case 10 is equipped 
with the maintenance device in which the 3rd lens 133 of the ftheta lens 130 is held, in the lens 
stowage 25. 

[0063] While the 3rd lens 133 fixed in the lens frame 20 shows the flat-surface configuration 
with a two-dot chain line in drawing 1 , when it has the appearance of a long picture abbreviation 
rectangular parallelepiped in the longitudinal direction (main scanning direction) and the front 
face and rear face cave in in the configuration of a lens side so that the cross-section 
configuration may be shown in drawin g 9 , the interior is formed as toric lens side 1 33a. 
[0064] The slit 80 penetrated to the tooth back of the lens frame 20 along the direction of an 
optical axis is formed in the lens stowage 25 which contains the 3rd lens 133. As shown in 
drawing 8 , this slit 80 is formed for a long time to a longitudinal direction (main scanning 
direction), and passes the laser beam in which the deviation scan was carried out by the polygon 
mirror 120 at the longitudinal direction. 
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[0065] Moreover, behind this slit 80, the aperture 90 which becomes a longitudinal direction from 
long picture sheet glass is fixed to the lens frame 20 by the flat spring, and the laser beam which 
passed the slit 80 passes this aperture 90. To the direction of an optical axis, from the j 
perpendicular location, this aperture 90 inclines a little and is arranged. ! 
[0066] The four corners of an inside in which the slit 80 in this lens stowage 25 is formed are 
equipped with the lens strike 26 currently formed in the monotonous configuration, respectively, ! 
as shown in drawing 8 and dra wing 9 . The lens strike 26 of these four corners is arranged so 
that those front faces (each front face of the lens strike 26 is hereafter called "******26a") 
may be included in the same flat surface parallel to a horizontal plane, and it is shown by such 
******26a, respectively to spite the four corners of the tooth back of the 3rd lens 1 33. 
[0067] Moreover, near the right-andHeft edge by the side of the upper and lower sides of flat- 
spring clamp-face 25a currently formed in the periphery edge of the opening edge of the lens 
stowage 25, as shown in drawing 10 , the flat spring 27 of four sheets for forcing the four 
corners of the front face of the 3rd lens 1 33 is attached, respectively. 

[0068] these four flat springs 27 — a rectangle — a monotonous rectangle with a long side 
longer one side than one of them — the whole configuration which joined the monotonous long 
side and was formed in the monotonous configuration of the letter of the abbreviation for L 
characters — having — the above-mentioned rectangle — a through tube is formed in the 
monotonous center and the 3rd lens 133 in the above-mentioned rectangle plate and the hitting 
field are equipped with the pad for not damaging the 3rd lens 133. 

[0069] Moreover, since these four flat springs 27 are fixed with a stop screw on flat-spring 
clamp-face 25a, the amount of the level difference between planes of composition 21b and 22b 
and flat-spring clamp-face 25a is secured to extent to which these flat springs 27 and a stop 
screw do not project ahead from planes of composition 21b and 22b when the **** stop of 
these four flat springs 27 is carried out to flat-spring clamp-face 25a with a stop screw. 
[0070] Furthermore, these four flat springs 27 are formed so that it may become a symmetrical 
configuration by right and left across the flat surface which bisects the lens stowage 25 along 
with a longitudinal direction. Thus, when the symmetrical flat spring 27 turns and forces the 
right-and-left both ends of the 3rd lens 133 on ****** 26a of the lens strike 26 of four corners 
from a front face, the 3rd lens 133 is fixed in the direction of an optical axis in the lens stowage 
25 of the lens frame 20. 

[0071] The right-and-left both ends of an inside (a floor line is called hereafter) it turns [ both 
ends ] to the upper part among the insides of this lens stowage 25 are equipped with the lens 
strikes 28 and 28 currently formed in rectangle tabular. These lens strikes 28 and 28 are 
arranged so that those top faces may be included in the same flat surface parallel to a horizontal 
plane, and they are shown on these top face (the top face of the lens strikes 28 and 28 is 
hereafter called ****** 28a and 28a), respectively to spite the right-and-left, both ends of the 
inferior surface of tongue of the 3rd lens 133. 

[0072] Moreover, the through tube 23 through which it pierces to the inferior surface of tongue 
of the lens frame 20 is formed in the center in the longitudinal direction of the floor line of the 
lens stowage 25, and as the cross-section configuration is shown in drawing 6 and drawin g 8 , it 
is formed in the shape of a rectangle. And positioning boss 133b of the 3rd lens 133 mentioned 
later is inserted in this through tube 23. 

[0073] Furthermore, the flat springs 29 and 29 for turning and forcing the top face of the 3rd j 
lens 133 on the lens strikes 28 and 28 of right-and-left both ends near the right-and-left edge 
of the flat-spring clamp-face 25a top currently formed in the periphery edge of the opening edge 
of the lens stowage 25 are attached. 

[0074] These two flat springs 29 and 29 are formed in the configuration which bent the rectangle 
plate at the right angle mostly along the direction of a shorter side, and the die length from the 
fold line in one piece of an edge to a tip is formed for a long time than the thing of the piece of 
an other end among the pieces of 2 edges which make the right angle of each other mostly. And 
the through tube for inserting in a stop screw is formed in the piece of an edge with the shorter 
die length from a fold line to a tip. Hereafter, the die length from a fold line to a tip presupposes 
that the long piece of an edge is called the piece of a side with **. 

[0075] As each [ these ] flat springs 29 and 29 are shown in draw[Q&_9 and drawing 1010 , while 
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being fixed with the stop screw on flat-spring clamp-face 25a, the piece of a side with those ** 
is turned to the back in the direction of an optical axis almost along the top facie (inside which 
turns to a lower part among insides) of the lens stowage 25. And when each [ these ] flat springs 
29 and 29 turn the right-and-left both ends of the top face of the 3rd lens 133 to ****** 28 and 
28 and suppress them from the upper part, respectively, the 3rd lens 133 is being fixed to the 
vertical direction (the direction of vertical scanning) in the lens stowage 25 of the lens frame 20. 
[0076] By the way, sign 133c in drawing 9 shows the so-called weld flash solidified in the inlet 
(lens gate) when pouring the material of plastics into the mold for manufacturing the 3rd lens 133 
of the ftheta lens 130 and solidifying it. 

[0077] Moreover, sign 133b shows positioning boss 133b projected to the lower part from the 
center in the longitudinal direction of the inferior surface of tongue of the 3rd lens 1 33, and this 
positioning boss 133b is the 3rd lens 133 and really cast. This positioning boss 133b is formed in 
the rectangular parallelepiped configuration, and is inserted in the through tube 23 which has 
penetrated the floor line of the lens stowage 25 of the lens frame 20. At this time, the 3rd lens 
133 is fixed to a longitudinal direction (main scanning direction). 

[0078] Since the width of face in that longitudinal direction is formed equally to the width of face 
in the longitudinal direction of this through tube 25, positioning boss 133b of the 3rd lens 133 
inserted in this through tube 23 can double the core of the longitudinal direction of the 3rd lens 
133 with the core of the longitudinal direction of the lens frame 20 easily. 
[0079] And when this 3rd lens 133 is carried on ******28a of the lens strikes 28 and 28, and 
28a, the four corners of the tooth back of the 3rd lens 133 can be insinuated to ****** 26a of 
four lens strikes 26 by inserting a minus driver etc. in a through tube 23 from the inferior surface 
of tongue of the lens frame 20, and extruding positioning boss 133b of the 3rd lens 133 back. 
[0080] Moreover, since the draft for extracting from the shuttering which casts the 3rd lens 133 
is formed, it is not formed in the vertical side of this 3rd lens 133 so that that vertical side may 
turn into a flat surface parallel to the direction of an optical axis. For this reason, as shown in 
drawin g 9 thru/or drawing 1 1 , when the inferior surface of tongue of the 3rd lens 133 is shown 
to spite ****** 28a and 28a of the top face of the lens strikes 28 and 28, wedge-shaped ****** 
133d and 133d is formed in the right-and-left edge of the inferior surface of tongue of this 3rd 
lens 133, respectively so that the optical axis of the 3rd lens 133 may become parallel to the 
direction of an optical axis. It has only the right-and-left edge of the inferior surface of tongue of 
the 3rd lens 133, and this ****** 133d and 133d has right-and-left width of face respectively 
comparable as ******28a and 28a, and is the 3rd lens 133 and really cast. 

[0081] Thus, the optical axis of the 3rd lens 133 of the ftheta lens 130 currently fixed in the lens 
frame 20 is arranged at the optical axis and the same axle of the 1st and 2nd lenses 131,132 of 
the ftheta lens 130 which are fixed to the top face of the bottom plate 15 of a case 10, when the 
lens frame 20 is fixed to a case 1 0. 

[0082] And the laser beam deflected by the longitudinal direction when the polygon mirror 1 20 
with which a case 10 is equipped rotates forms the scanning line on the front face of a 
photoconductor drum 150, after carrying out the sequential transparency of the 1st of the ftheta 
lens 130 thru/or the 3rd lens 131-133. 

[0083] The lens frame 20 which is fixing the 3rd lens 133 of the ftheta lens 130 to the interior 
with scan optical equipment 1 as mentioned above is being fixed to the case 10 holding other 
configurations of the scan optical system 100 through the connection members 31 and 32. 
[0084] However, if heat is applied to such scan optical equipment 1, since it is a product made 
from plastics with a larger coefficient of thermal expansion than a glass lens, the 3rd lens 1 33 of 
the ftheta lens 130 will carry out thermal expansion, so that ZURA [ lens / an own optical axis ]. 
Under the present circumstances, thermal expansion of the 3rd lens 1 33 is carried out only to 
the upper part (one side of the direction of vertical scanning), pushing back the flat springs 29 
and 29 forced on ****** 28a and 28a from the top face of that 3rd lens 1 33, and the optical axis 
of the 3rd lens 1 33 displaces it upwards. 

[0085] Since it has coefficient of thermal expansion with the connection members 31 and 32 
higher than a case 10 and the lens frame 20, if heat is applied to the scan optical equipment 1 
whole on the other hand, the connection members 31 and 32 will carry out thermal expansion to 
a lower part relatively with screws 41 and 42 on the basis of near the upper limit of the 



9/11 



2006^5^ 23 H 1 9:1 1 :38 JP,2001 -221 969.A 

connection members 31 and 32 currently fixed to the case 10. Since it is arranged at this time 
so that the 1st plane of composition 31a and 32a and the 2nd plane of composition 31b and 32b 
of the connection members 31 and 32 may become perpendicular to the direction of an optical 
axis, respectively, the lens frame 20 is pulled down caudad, carrying out a parallel displacement 
mostly along the vertical direction (the direction of vertical scanning) to a case 10. 
[0086] However, these connection members 31 and 32 can be set when this scan optical 
equipment 1 is heated by a certain temperature from the time between the colds. The augend of 
the distance between the center line of the screws 51 and 52 which fix the connection members 
31 and 32 to a case 10, and the center line of screws 61 and 62 fixed to the lens frame 20, It is 
formed from the quality of the material with coefficient of thermal expansion to which the 
amount of displacement to ****** 28a and 28a of the optical axis of the 3rd lens 133 becomes 
equal. 

[0087] For this reason, the width of face which the optical axis of the 3rd lens 1 33 will go up and 
down to ****** 28a and 28a of the lens frame 20 if scan optical equipment 1 is heated or 
cooled, The 3rd lens 133 and the connection members 31 and 32 expand, respectively at a rate 
of fixed to which the width of face which ****** 28a and 28a of the lens frame 20 carry out on 
the bottom to the optical axis of the 1st and 2nd lenses 131.132 of the ftheta lens 130 currently 
fixed to the case 10 always becomes equal. 

[0088] Therefore, the optical axis of the 1st and 2nd lenses 131,132 and the 3rd lens 133 is 
maintained at the same axle, without shifting by heating or cooling of scan optical equipment 1. 
[0089] The scanning line formed on a photoconductor drum 150 when the scanned laser beam 
penetrates this ftheta lens 130, since the optical axis of the 3rd lens 133 does not shift to the 
optical axis of the scan optical system 100 by this even if heat joins scan optical equipment 1 is 
formed in the fixed location on a photoconductor drum 1 50, without shifting in the direction of 
vertical scanning. 

[0090] Moreover, since the optical axis of the 3rd lens 1 33 does not shift to the optical axis of 
the scan optical system 100, the aberration by gap of an optical axis with other lenses which 
have power in the direction of vertical scanning does not occur. 

[0091] As one optical unit which it was used, having been included in the image formation 
equipment for monochrome printing, or was equipped with the scan optical system 100 of a lot, 
two or more scan optical equipments 1 of this example shown above are incorporated into image 
formation equipments, such as a copying machine and a color printer, and are used. Below, an 
example of the image formation equipment which equipped each of two or more photoconductor 
drums with the scan optical equipment of this example is shown. 
[0092] Drawing 1 2 is the outline block diagram of the image formation equipment 200 
incorporating the scan optical equipments 1a-1d by the operation gestalt of this invention. The 
image formation equipment 200 shown in drawing 1 2 is equipment which equips with the scan 
optical equipments 1a-1d photoconductor drums [ which became independent for black, 
cyanogen, MAZENDA, and each color component of yellow / 150a-150d ] each, and forms a 
color picture in the print sheet 300 of one sheet by carrying out multiplex printing. 
[0093] The scan optical equipments 1a-1d are the same configurations as the scan optical 
equipment 1 shown in drawing 1 f and are equipped with the scan optical system which consists 
of the light source section, a polygon mirror, and an ftheta lens in housing which consists of a 
case and a lens frame, respectively. From the light source section with which the these scan 
optical equipments 1a-1d are equipped, the laser beam corresponding to a photoconductor 
drums [ 150a-150d ] color component is emitted, respectively, each laser beam is deflected by 
each polygon mirror, and image formation is carried out with each ftheta lens. 
[0094] The approach equipped with two or more things which combined scan optical system and 
photoconductor drums 150a-150d for every color component like this example is called a 
tandem system, and the scanning line of each color component is formed on each 
photoconductor drum 150a-150d, respectively by carrying out a deviation scan and scanning a 
laser beam independently, in the scan optical system for every color component, respectively. 
[0095] Inside image formation equipment 200, it puts on 4 juxtaposition up and down, and the 
scan optical equipments 1a-1d of this example are arranged, as shown in drawing 12 . Incidence 
of the laser beam iqjected from each scan optical equipments 1a-1d to the right-hand side in 
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drawing 1 2 is carried out to the photoconductor drums 150a~150d of each color component 
arranged in the direction of feeding-and-discarding paper at juxtaposition by Mirrors 160a-160d 
by return, respectively. Thereby, the scanning line is formed in each photoconductor drums 
150a-150d of each laser beam, and the image information for every color component is exposed 
by it 

[0096] And the print sheet 300 conveyed with the feed roller 180 passes through each each 
photoconductor drums [ 150a~150d ] lower limit in order. Each color toner to which it adhered 
according to the pixel information on each photoconductor drum 150a~150d front face 
(electrostatic latent image) (development) is imprinted one after another on the print sheet 300 
by the corona discharge with a charging wire [ 175a-175d ] of imprint electrification machines 
[ 170a-170d ] by which opposite arrangement is carried out, and is laid on top of an each 
photoconductor drums [ 150a-150d ] inferior surface of tongue. 

[0097] Moreover, the print sheet 300 with which each color toner was imprinted is sent to a 
fixing assembly 1 90. A fixing assembly 1 90 fixes to a print sheet 300 each color toner in the 
condition of not being established, by heating and carrying out the pressure welding of the print 
sheet 300 by the heating roller 191 and press roller 193 which build in a halogen lamp 192. Paper 
is delivered to the print sheet 300 with which each color toner was fixed to coincidence by 
rotation of each roller 191,193 of a fixing assembly 190 out of image formation equipment 200. 
[0098] Since the scanning line of each color component which should be printed by multiplex on 
the 1 scanning line on a print sheet 300 is drawn by the location adjusted on each 
photoconductor drum 150a-150d, respectively at this time, each scanning line is printed 
repeatedly, without carrying out color gap on the same scanning line of a print sheet 300. 
Although device units, such as the main electrification machine for performing each process of 
electrification besides the exposure process unit by the scan optical equipments 1a-1d, 
development, cleaning, and electric discharge, a development counter, a cleaning machine, and an 
electric discharge machine, are arranged in the these photoconductor drums [ 150a-150d ] 
perimeter, respectively, illustration is omitted here. 

[0099] the physical relationship over the device which serves as these heat sources since high 
temperature is emitted from the device of many like a fixing assembly 1 90 with usual image 
formation equipment — the heating value which each scan optical equipments 1a-1d therefore 
receive in how will be respectively various. Then, since the effects of the heat which the 3rd lens 
133 of the ftheta lens 130 built in each scan optical equipment receives also differ for every 
equipment, when the 3rd lens 133 carries out thermal expansion, the amount of displacement in 
case an optical axis shifts also becomes respectively various. 

[0100] While it has been irregular, when it produces gap slightly, respectively, and the scanning 
line of each color component which should be printed by multiplex is printed on the 1 scanning 
line, an irregular color arises in the image formed in a print sheet, and it becomes impossible for 
this reason, to obtain the ready color picture in it. 

[0101] However, even if the amount of thermal expansion of the 3rd each scan optical 
equipments [ 1a~1d ] lens 133 is various, since only a considerable amount expands, each 
connection members 31 and 32 can arrange the location of each scanning line uniformly 
relatively to two or more photoconductor drums 150a-150d, and can obtain a printing result 
without color gap. 
[0102] 

[Effect of the Invention] As explained above, according to the scan optical equipment of this 
invention [ when are shown by ****** of the side which the lens made from plastics which has 
the power which completes a laser beam in the direction of vertical scanning among the lenses 
which constitute ftheta lens counters by a flat spring etc. from the one side of the direction of 
vertical scanning to spite and it is fixed to a lens frame ] Since the optical-axis location does not 
shift, even if a laser beam penetrates the plastic lens which carried out thermal expansion, the 
scanning line formed on a photoconductor drum of this laser beam does not curve, or does not 
shift in the direction of vertical scanning. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The top view of the scan optical equipment by the operation gestalt of this invention 

[Drawing 2] The side elevation of the scan optical equipment by the operation gestalt of this 
invention 

[Drawing 3] The front view of the scan optical equipment by the operation gestalt of this 
invention 

[Drawing 4] Drawing of longitudinal section of the scan optical equipment which met the A-A line 
shown in drawin g 1 

[Drawing 5] The perspective view which looked at the top face of the case of this example, a 
connection member, and a lens frame from the slanting front 

[Drawing 6] The perspective view which looked at the connection member of this example, and 
the inferior surface of tongue of a lens frame from the slanting front 

[Drawing 7 ] The connection member of this example, and the expansion side elevation of a lens 
frame 

[Dr awin g 8] The cross-section perspective view which looked at the tooth back of a case and a 
lens frame from the slanting upper part along with the A-A line shown in drawing 1 
[Drawing 9] The enlarged vertical longitudinal sectional view of the case which met the A-A line 
shown in drawing 1 , and a lens frame 

[Drawin g 10] The tooth-back sectional view of the lens frame of this example 

[Drawing 11] The tooth-back cross section of the lens frame of this example is an enlarged 

drawing a part. 

[Drawin g 1 2] The outline block diagram of the image formation equipment incorporating the scan 
optical equipment by the operation gestalt of this invention 
[Description of Notations] 
1-1d Scan optical equipment 
10 Case 

1112 Side attachment wall 
11a, 1 2a Plane of composition 
20 Lens Frame 

21b, 22b Plane of composition 

25 Lens Stowage 

26 28 Lens strike 
26a, 28a ****** 

27 29 Flat spring 

31 32 Connection member 

31a, 32a The 1st plane of composition 

31b, 32b The 2nd plane of composition 

51 52 Screw 

61 62 Screw 

100 Scan Optical System 
1 1 0 Light Source Section 
120 Polygon Mirror 
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1 30 FTheta Lens 

131 1st Lens 

132 2nd Lens 

133 3rd Lens 
140 Cuff Mirror 

150-150d Photoconductor drum 
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DRAWINGS 
[Drawing 1 ] 
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[ Drawing 5] 
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[Drawing 7] 
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[Drawing 8] 




[Drawing 9] 
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£-f -SUt^ 1 7^6©fflftfrE3ER03£S)t¥£{Ho 
[00 0 1] 

ass^iHiK^BiKtfiiwwcfflifij^aErsc fcict 5 
[0002] 

i^T*^±T*;£:6-rs i«*1Mfl*a38f 
T«, *mWV— »fa-<y K 3«J^-hU>X 

>K'JA/H/yX, @!|g£ffiiiRtf f ei/>x^€>a* 
C0003] co¥sw*u— if*3t«i:-ra^3SJt^ 

14, ^/^DEnsjfflOjtS^iSlBKfiJfflSft, *^ 
ftTVS. ^LT, #fe^S©^KvA±T-e-A 

S«jWBJ«*ft«o ?S&<D 
Wfc-J£lc»I*.*ci:fc:J:9, &"fft©&^9«iiiJSSJfl£ 
[0 0 0 4] {KDiSftjfeSft^-ett. ^3W*U— »f 

ytmc sft, u > k 'j A^b^xtc i 0 # y ^> 5 5 
ft, «ftaut-ewa@<E-r*#u=r>55-K:j:i)awi 
a, f eu^xciDijiaE^iPiRtfMjiaE^iBifciRs 

[0 0 0 5] ^©i-sftsaEft^icft^T* feu 
>x*»fig-r5 u^xo-aw. nx has^pxe^a 

StcHD 7"7X^-y ^^U>Xi: LT«fi£« ft 

C©f fll/>X?:Mt§7*7Xf7^l/ 
>X*9JjtS^lfllO-^l)ll^6«/^«K«):»)lE<*<oa 
ttffilcff * § C t iC «t o T C (DgfttcH^-T S«| 
«ffl*ftTl^o 
[0 0 0 6] 



(3) 
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m$ -e-§^7-%ito i^ > xWv x^ y tmci tern 
?mmic KM* n 3 # y =f> ^ 5-©»&-* ^©a 

J£fr£M£f(£ft3/-c46E, C©X^X^-y?l^X 
ti^5gtTL$9o -TSi:, C©X^X?--y^lx>'X 

^ffLM^faEftfroTl^U COX^X^y^ 

yxvmm, mttmfrzmftzyofa^xuTiK* c io 
©£&, cffyfy^y^^yx^m^Lrc^-^rmc 
&*)mt v^L±icn^sft^&mcomit. 

^wtsi^Xtf 2#m±&£i§£iact cn^uyx 

ffl©#iHlXUfc: ct t) iRMA% LT L 3: 5 „ 
[0 0 0 7] ££>tc, c©<t?ft£S7^3tS£MMi 
*. IfS©!^ K 5 AS K WIS * •£ tz * 5 - EPBUffl ©H«! 

ic i. -d T &&f&ftm(D&ft. F v A t W t T&£4*§?©iJ 
;£S/t|fi]©{jzM$— ^tC«gx.§Cli:T-t^<^ , 9, EPBiJ 20 

U&fcv^Htfi&ofco 

[0 0 0 8] i;U©ct5ftftffl©XU£K<--f;:a6tc, X 

^xj-vt uyxoy^^masif^mas^r, 
y'vxi-vtuyxz&mmjsfaizt^yftzztic 

cfcoTX^X^-;/ 5 \syX*m7£g.?5falZ]8^X*iLlC 

x©§jffi£gf*fr£S£-^nti"&£&^©x\ ±ai© 

ct 9 ct 0 X^ Xf- y * l>>X(D±fatfm/vT: 

x* -y ^ > x*m® l rc u-*rmc ct f ^ a± 
icB&zftzfe&mictt. mm op?) *>s##£i;t 

[0009] ^ct% *iSB^oKiia, f e i<yx%m 
i$.?%\syx<D o *>mm&y5faic u— mzwM-s&z 
j^-*m?%v*^xi-vtm<o\'yxm\i£Miifa<» 

tttt £tt3 c £ fc £ o Tgft(c@££ nsflffigT'fc *) & 
[0 0 10] 

Till/- »fft7Wlfi£nS£«ElcttLTIil&¥iT&¥ 
SB«©«Jffi**rr«fcfcfclc, '>&< fcfciK§Bj£2ffifc: 

-^Mt^^^y^xyyx^hti^mmknin so 
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ItLfcitStt^ggfcfc^T, MfBX5X^y*l/>X 
jafl©^tt^&*GHfr«fcfct>l«:» c©j£Stt3*3& 

saUffitHSI^nT^* fc fc tt, HufBffittct 0 t>K3 

mtt^mc &if & tammi* t © ®m&<oKttmic . miiB 

tftHttiilltJ: 0 k^Mc&^TitutBT^X^-y ^ 1/>X 

^wr§ti:ttc N mzx^zi-vtuyxzmm^tt 

[0 0 1 l] coi^KfllfiK^nsi:, 3iS^»B^ 

^U>Xtt, ^*¥©*ffLiI'r2flfi|E»«U ^©x 
^X^^^UyXtDy'dfftfi, 3M®!b^Sin5y3(^^ 

[0 0 12] ftoT, *«Wt«fcSjilE3t¥*BH:, X 

s^ffi^gj^STi (R)©ffi7t«J^? if?s^n§ii<btcct 
0^ coX-^xf-^ *pyX<Dftffi{i-£{iS£{£fcft 
5o ZtDtctb, 77X*v>r\syX*\'-*rybtm&L 

COX^X^-y^UyXAW'jILTfe, rfffit 

[oo i 3] ctucctD, w±o*<s*^-rs 

feJ-X±©fifiSt»(C WtS-T 5&JS5ft F 7 A E i o T» EPfiiiJ 
«^fCfel>T, Zftt>&&&%iLttBf8.?Z>ilE&K¥$im 

mumzft%c£t)' i &iTt>, &mgjjMcu— 
Wk&&% v x*v >? ]yyx<omm 

•J*4#|(0K XI/ * C tftt l^© ©«)t F 7 A 
±fc#j££ftfc3£S*Sfcl:, 9lBiJffltLh©lel-(4ffllc*>5? 

[0014] pate, uLhowrtsw-rsnftojfeiEjt 

^ltioT|Bl-©^FvA±t^ai!S*M^T^ 

[0015] *«wm«t5^ajt*(KW4, asBsuttK 
§ eif* t wr s h«jS t u yxmcft? s @* * fc 

*\ 9JjtSE75lfl]»cfei/^TS**{4Bt*5©-e» 3€W 
«A«?g Lfc fc ]syXft<ommi$W&KttLX 



5 

[0016] *«wfc«t5^s)t^s»a. mwtm%£ 

$ tW^t 2USfflW*fflMffiS t fc # 
[0 0 17] *!8W»C«tS3ifi3tt¥«ll»J:*l/^T 10 

a. «*fcaism x«, 3i»saM*fcu>x#*, a; 

[0 0 18] *KWf«:«J:5^3SJt¥Sll*» 4fe«fe$ 
[0 0 19] 

[0 0 2 0] 0 Hi, fcJSWCHfi&J&IBfciS^ttt^ 
Still 0¥B5H-e*-6. 0 2S4, *HiJli©tS)t? 
SB 1 ©ffilffiiB, 0 3 it, mm^mm 1 ©IESBU B 
4t4, i 1 tSt A - A itffio ftiDtf gl 1 «« 

[0 02 1] *H«J&»©jfe£tt3*gg HI 30 
StiSJ:'^ gftl 0£C<Dgttl Ot3i$SgW3 
1, 3 2%ftLXUftHtl&UyX&2 0 fc*«545^ 

*s^rtfc:j£S}fc¥* i o o^IW-tW^ti^c tic 

[0 0 2 2] L©^f^fl 1 ¥f7&U— ffft 

fcis-rsttssu i ot. cflDjtsapi i otfRLfcu 

y$7-i 20i:, tfDrfvs^- l 2 oiCcfcOiifojfe 
st8*«<a-r«ns«}t^T**« f e u>x not 40 
[oo23i T^^gp i ioii. *mtov-*Ft, 

X£3\ ttATVSo ttiRSBl 1 0 rfVS^- 1 

#3^7-££-f s^u >KU#;i/U>Xi i IS 

[o o 2 4] r e uyXi 3 ot4, ffifti orticS/gs 
nfcfg i u>x i 3 i Rtsm 2 u>x 1 3 2 uyx 
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ft-CVSo UyXl 3 ltt, JRM ± 

^rftS-rsX^X^-y^byXT-fetJ. ^2U>Xl3 
Wr5**5XWyXT'fe«?. 353U>Xl33t4, itc 

[0 0 2 5] JtSfflJl 1 OfrSWfttLT&mSSftfu 

1 2 o-essten, f e uyx\ 3 oonx^^ 

y-fCcfcoTiSftK^Al 5 0±fce«fS. Sfc, gij 

^473[p]fi:*>t/>T«> ->'J>HU*;I/Uyxi 1 5e<fc 

0 4?>J iy^7-120 (Oifi«T*-fiiR*«n. l£»)t 
£LTf 6U>Xl 3 0£A*fU Bl4fc:*£ft*£$ 
f eU^Xl 3 OOiR^/^-lCtoT^TtH^A 

1 5 o±fcss#-rs 0 

[0026] ctott. BbtSfifatcfe^Ta, feu 
>xi 3 0©£&abS£.fcO. #yjy;5-i 20© 

MiEtn, u— *rytwxv3>z.7-i 200 

[0 0 2 7] C©#!Ji>57- 1 2 OcD^ii 

fiT'©iueti:#or(i[pi^a*n5u— «f«tt. ceo f 

0 l/>Xl 3 0*23ia , t*«ii:fi:«fcoTjS)tK5A 1 5 
[0028] f 0 uyxi 3 o<Dmz U>Xl 3 2ta 

3 U>X 1 3 3 i:©BBtti, KvA 1 5 0±~V<D^ 

mm&®mn<omi**:-$ t -?t£ Lxgytty? 1 4 

2£|p]ttTW>)itt#TjgL^-l 4 0*i, SHE^nT 
43 0, C<0*TSb5 5- 1 4 OKiORItSnfet-^ 
-7ttt> t-^-ftfflftftl^Xl 4 l^LT^-tr 
1 4 2±Cifc3frSo 
[0 0 2 9] CCt-^ii^^XHHl f 
0 L//-X1 3 0t4B^«9J3£aE^[^ltC±fe*iR^<7- 
*jf9»3U>Xl 3 3*^£-fK#fi£nfc*:-#- 
3tt*»tt-by"9-l 4 2±C*Jt«-e:Sfc«>K:, Mj££# 

[0 0 3 0] ^(DS^-byHtl 4 2*^li, JtKSSl 1 

0 fr&ou-tfjtaMJt-r a# u 37=7-120 

[0 0 3 1] jilSSW3 1, 3 2EJ:5fittlO 

tU^X«*2 0i:©3i»g*ifii:, cou^X»2 OfcJ: 

§ f 0 uyxi 3 ocomsuyxi 3 3(ounmmK-D 

[0 0 3 2] SI 5 (4, gftlO. jUSa5tt3 1. 3 2R 
§0 0614, a*Sa5W3 1. 3 2&aU-yX^2 0(OT 
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[0 0 3 3] L«flilfft ±MLfc^S?t 
^100©9%f 9 Vy% \ 3 0<Dm3U>Xl 3 3 

©^gft^fS i o o^gft i otia^^nTi/^o an 

;l/rw y^n >/^<7 > K^7;l/ 5 -V L.m<om-<DWS. 

*Z?VU-h (PMMA) , tfVfi-tfiMh (P 10 
C) m) T«^n/ca,|gg|5«3 1 , 3 2tC=ti3^g$ 

[0 0 3 4] mW 1 0 Ji, ¥1Slf^OgI 1 5 ©±ffifc 

fcj£$$ftT^& 0 -fit, cofittioa, ra^HCy 

T^offiffitfa^tt (Hmca rnj £9 0g[e]iEL/c 

Mfc, C^H^tt^ffifcfc^ra, PoffiUi&i 
(J^T, T^ffil la, 1 2 a J t^o) Z 20 

ft* r££7?ftj c^ffi^it^-fs^ft* r# 

[0 0 3 5] Sfe, C<Dg<*l 0T*tt> j&ftl 5<D±I 
fcfctt*fc&«0ll»&*4«l« 1 1. 1 2i:LTV 

5o cnsfflisi i, 1 2©fiwa»fi, 05ic^-rio 

ffi£JB/£LTt5D, CtiSfllSl 1, 1 2flWWM>¥ffl 
jfi& ±5!!Lfcg^Sil la, 12 aO-3P*atT^ 30 

•So 

[0 0 3 6] tCStl 0<Z>£tfKl 5©±ffitCfctt§fj 

fflJO«|g©4>*jfi«fc:tt, ±aufcjtSJt^ ioo© 
#U 5^57-12 0#\ ^©[°l$5$ft*JS« 1 5 fcfcfl, 
TSBtCiPl^TSEH^nT^So ■f-LT, ftaSBB 1 1 0 

frp^sasti-sp— ifjt*c©*y = 1 2 o# 

«, J&K1 5i:Sl£¥*7fc&oT^5 0 ttT, g«l 5 

[0 0 3 7] tfc, C<Dg{*l 0<DJg«l 50±ffl(C 40 
tt, S^ffil 1 a, 1 2 a*atr¥S> (HP'S, ±JEL 
fcia^«©4Sffi) t#y=ry;=7-l 2Ofc0R8fcfctt 
i^57-l 2 O^DIC. f 91/>X13 0«S 
i uyx i 3 i Rum 2 uyx 1 3 2 #MB* snt^ 

-So 

[0 0 3 8] cnt>miRZf%i2 \yyX\ 3 1 , 132 
comm. tfVdys.?— l 2 0 fl«ttT u-if ttfcffifi 

la, 1 2 a*£ty¥ffifc£3c*3lfi]tfc:EH£nT^ 50 
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[0 0 3 9] COgft 1 0<D££<Djg£ffil 1 a, 12 
a©±«jifi&li:ti\ fcM£fifc¥ff4*S>?L l lb, 1 

2b^, *«M5nT^5o cti^n^yHi 1 b, 

#Sail 1 a, 1 2 a tcti, £{* 1 OtUyXW 

2 o fc*aagr«asBa5tt3 1 , 32^ *-«?«-&*n 

[0 0 4 0] j§*ggW3 1 , 3 2 {4, g#10©M8£ 
ffll 1 a, 1 2 a<D±TJjfa(Dm-£ tm~(OMZ<DVfeW. 

Jiwrnmc, jBtitetix^z, tn^m^m 1. 3 

Z(OytWifaK1&tt%>W&, gf#l 0©Jg«l 5 tC43tt 
5££©&-&ffil 1 a, 1 2 a J:»>fc#fc:&tULfc»# 

<D5?mtHWts**u ^nsaasawa 1, 3 
1 la, 12 a<D&&$%£x<Dmz tm 

ttT, <m63MSaW3 1. 3 

2 ©BtWJRtf &«J<D¥iB*S 1 tt affi 3 1a, 3 2 a R 
tf£2«^ffi3 1b. 3 2bi:^-T§o 

[004 1] Sft, a^SPtt 3 1, 3 2 f±^aifi7?f* 
T*144<, ^2S-&ffl3 1 b, 3 2 bcDT^Cti, H 

zm-&m3 ib, 32 bfrzmmic&ttiLxBtf&nx 

l^o C.n^Hi33 1 c, 3 2 c ©±T#ftlC*5tf5 
Bftl 0<DJK*1 5©JP*J:*>t>»KJftS£ftT 

[0 0 4 2] ££fC, Ctl5#S2»^iB3 1 b, 3 2 
blC&l^T, ^tlJgP3 1 c, 3 2 cCD4">L.>Oifi± (pg2 
$£ffi3 i b, 3 2 b©±iSBifi«) tea, 3Wft*iR]i:¥ 
tT*Sii?L3 Id, 3 2 dAV ±T*lSlHCfc»*Pli;* 

[0 0 4 3] clftP»Bji?L3 Id, 3 2 d tt, 

3 1, 32©US^B3 1 a, 3 2atgtel0©& 
^ffil 1 a, 12a t*±TiSRtf£*^*«u^.T^a 
S^fcB#{C, S^ffil la, 12 aCTBrtSft-TV** 
i^FLl 1 b, 1 2 biPlttllcftSffillJC, *«M?tl 

[0 0 4 4] *LT, 1. 3 214, 5 

1, 5 2*iin6HiiiFL3 1 d, 3 2d^*^?SatT 
^i/?Lllb, 1 2 b'xtlUiAtyCitCiO, g-t*l 0 

com^i ia, 12 a±£, ^is?n§„ 

[0 0 4 5] gttl 0KttLT&atS8W*3 1. 3 2*< 
*^@^^nfci:t, 0©SS1 5 

ilia, 1 2 a*^^^tBLfcgP^-©M'J©«ffi 
^2ft^l3 1b, 32bta, KWifalCttLXm 

BP-S, Sftl 0tC»ISa5W3 1, 3 2*@£Lfcfc 
tO^{*©^gi5a> «^SPW3 1, 3 2©^dJg|5 3 1 
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c, 3 2 ctfBl&$nT^%;^t><D£?%t.. IH*ttO 

[0 0 4 6] uCDiotcKfcl Ot*«Hffi«tl*aiS 
98*3 1. 3 2 tea, Mfc, ^W^io]i:¥tT^^^7L3 

1 e, 3 2 etf, ®2ft£flH3 1 b. 3 2bfr6rtSMC 

[0 0 4 7] cn6#*S^L3 1 e, 3 2 e a, &$2 
&£ffi3 1 b, 3 2 bKJS^T, $zlHffi3 1 c, 3 2c 
OifrbQflLklCfcO, #S2»^ffi3 lb, 3 2 b£>± 
«^8fc#jS£ftTV*KaWL3 Id, 3 2 d fcg&ttiW 10 
3 1c, 32c fc©IBfc*tt*S^fc:|B|CS5£©ffi|i 
^EHStiTl/^o *LT, Ctl6*3^L3 1 
e, 3 2 ejbTOSnfcfg2g^E3 1 b, 3 2bfc 
tt. UVX#2 0>WfrS;£ft5o 

[0 0 4 8] 08 a, HllC^LfeA-A«K»oTe 
4*1 0RtfU>X»2 OOWB*»a6±*3&»6aftifiB 
SBJffiH-pfe*. 09a, A-AlSKftofcttftl ORtf 

u>x»2oojyaKWffiH-p**. hi oa, 

U>X#2 0®#ffiH» 01 ltt, 1/>X#2 0©-8P 

fc*WBBn?&5<, 20 

[0 0 4 9] ±a?OUyX^2 Ott, m8RXfm9\C7ji 
$n?.ct9tc, ££#ft (±iHE2f|S0 tcttLTfiRft 

6 U>Xl 3 0«Dg?3 P>Xl 3 3*HX«-f -Sfci&OU 
>X«5BWW2 5i:LTl/^ 0 lot, COP^XiRWSP 

2 5 fi, f fl U>X 1 3 OOg 3 1/>X 1 3 3 OSfi^ 

[0 0 5 0] ^<DPVXlRlrti5|52 5©B8PJStt» U>X 
#2 0 CO huIS (&31*SgW3 1 , 3 2 MOBS) 2 0 at 30 
JBfi8SftTfc!K g#^0¥ffl&¥ffi£UyXTOgp2 

So 

[00 5 1] $fc. U>X&2 0<Dmjffi2 0 a fcfcttS 

T, U>X«k2 0OWifi2 0a»c4S^5fefe4Bifi«*» 
^12 1 b, 2 2 bit, clftP>fi^ffl2 lb, 2 2b 
tl3M£&^£tUcu:yXij5»2 5<DmnV&<D>Am 

m\cis^xm*fa<mz. w^mmz 5 a t-r 40 

So 

[0 0 5 2] f-LT, CttS<DJS£ffi2 lb, 2 2b!C 
iS«Sa5« 3 1 , 3 2<D!£2&£ffi3 1 b, 3 2 b*ffi* 

s u>x&2 otfm%ffltt3 1 . 32 

[0 0 5 3] C<Dl^X#2 0a, ±T7?(p]t*3a-5g 
£#E{*1 OOStll la, 1 2 aO±T^|B]t33^ 

fiKJsttSSStf, gf*l 0©*&fflil 1 aCD£4Si:& 
-a-BB l 2 a0£fflfc0IB]fflfc|q)-<Dg*£, J&f&ZtiX 50 
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[0054] zcDZoicLTmm&mcmis.-gtiT^z 

\syXW2 Ota, 7tfft7?(S]i:¥ff*»ji7L2 1 d, 2 
2dtf, JBHEStlTl^*. cne>Kl?L2 1d. 22d 

BES^tlTtJf), U>X#2 0©&fiiJfr&££iB2 1 
b, 2 2 b^WiffltTl^o 

[0 0 5 5] Cftf>ffiH2i?L2 1 d, 2 2dfcfi, jStf 
<**5 (Mii?L2 Id, 2 2 d fc*iM**Hi;< U f-O 
rt&«k9&©*^&**rsfcfcfc£RjI?L2 1 d, 
2 2 d\cmsT&mcBj£ZnT^%m<*t)) 2 l a, 
2 2 aff, &2ffr5«JS£ftTV<5. fflU H6&tfH 
7t^-r±9t, C©SS<-t) 2 1 a, 2 2a«W 

[0 0 5 6] MSa?L2 Id, 2 2 d«, SISfl: 

#31, 3 2<D^ttia53 1 c, 3 2 c HCft 
SfcfcSiSE, g£ffi2 lb. 2 2 bfr6sWfc»J« 
^nr*5»3, ±Ji<DcJ:o{c, P5SiI?L2ld. 2 2 do 
»«S±0»^tt, »S£<*9 2 1 a, 2 2 afC«J:t>1»»)fc 
frtlTV^*. WTTftt, ^(DfcfelC 2 1 

a, 2 2atfM?M^t% T^KSgmtfeSP^*, 
0 5 7!>M0 7fC3Vr«fc9U:> ASP2 1 c, 2 2ctf 

So 

[0 0 5 7] ££>ic dne>s-iaai52 1 c, 2 2c«, 
aiaaw3i. 3 2 to^aisp 31c, 3 2 c <d±~t7j ft 

[0 0 5 8] i^ot, U>X&2 0£gf*l 01C®7£2 
<afc*ieaW3 l, 3 2i©*'«?ofe*ftlEI^±*ffii- 
EfSi:£kt&Jff2$-&ffi3 1 b, 3 2b£&&£ffi 
2 1b, 2 2b ££5lHC&^£#fcmrc\ g<* 1 0 
K@££ftTl^3jilSgW3 1 . 3 2(C, U>X#2 0 

[00 5 9] ilOtt, l/>X^2 0©M2 1c, 2 
2 c©T4M£jl$ggR*t3 1. 3 2 <D3gtO 3 1 c . 3 

2 c©±4Sffi#W&-f LT, S^dbgP3 1 c, 

3 2 c|B|±©rafCUyX#2 OOJgffil 5^tHLT^ 
*as»*»*a3:**i:4:tJ:0, U>X«2 0tt» S 
i*i Ofc*tbTfe^±T©^n^K^:«CXU*i:fc& 

[0 0 6 0] El(D«i:-5ttii*l OKHSSn-tVSffliS 
|gg|5#3 1 , 3 2<DffiKlsyXft2 Q 
t> 3 1.32 0^.5/7L3 1 e , 3 2 e t Uy 

x^2 o(DBii?L2 id, 2 2 d tt>\ mmtzzim 

KBtitZtlT^WV. U>Xft2 0&, ^>'6 1, 6 
2^cne»Hii?L2 1 d, 2 ZdC^ffilLMS'Jl 
31e, 3 2 et&UiM? ffigXb^SBC 

ntft<, im3i, 32*^bTKf*i ota 
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[0 0 6 1] ±ajLfc<k9^ U>X#2 0Ktt, Mfe 
<-0 2 1 a. 2 2 ajW&jE£ttTV3©T% ttI8#{±> 
Cft&SgC!) 2 1 a. 2 2 afc^oTJBtfStlS^ffl 

ASP 2 1 c. 2 2 cfC^$SftTVSKil?L2 1 d, 2 
2d'\J?3I£ftfc*v>'6 1. 6 2*, ETfi: tffT't 
So £fc» 1, 6 2Wlf, OlcMLX 

v>yx&2o*m%-icmn?zt&T»z%o 10 

[0 0 6 2] C©<fc?fcg{*l 0£ttLT*KT*5U 

yx#2 o«, ^€>uyXilxSflgP2 srtt, f ei^^x 
1 3o<Dm3uyxi 3 3*umzm$imz, «§*. 

[0 0 6 3] U>X&2 01*llcmfe-£tl%m3ls>Xl 
3 3(4. 01 iC&^T-timm'ZCD^mBttZK-tt 
t 9 £fc^T^ ©frffl^#£*Vf £ 5 1, 

(pj (±^at7?[pi) KfiRft*ia*{*©w***bT* 

4:K«toT. *Ort»*<h-yy^U>XSBl 3 3a4: 20 

[0 0 6 4] ^©l^b^Xl 3 3*JK*frr3U>XlR 
i^g|52 5lC«, ftffcfrlPlKffioTbyXl^ 0©i¥ffi$ 

-esa-rsxy-y hso#, jgj«*nTt^«. c©xy 

^[pj) lC*tLTfi<Bfiic£tU 201c 

•So 

[0 0 6 5] tfc, COX'J 7h8 0©&#tci4. 

Tl'>'X^2 0KB££ft, X»Jy h 8 OSriffiilbfcU- 
-*ffttf, C©S?9 OSrfflilTSo C©3g9 0{4, %M 

[0 0 6 6] C<DU>XiUm^2 5lOStfZ>XV 7h8 

o^fig^nTt^rtffioraPSta, 08Rt>*ii9tc^ 
^«jg«tcjgj«snTvsu>xsjffi2 
6*^«A5nTi/^o cn^>wm<ovyX^&2 6 
ft, *ne>©ituffi (ixT> U>XSS2 6©*«OH3ii 
* r^ttffi2 6aj WItfRS3-W 40 

\HK^%ti%&?iz$zm-$ft. cne»©iMtS2 6 ate 

It, »3U>Xl 3 3©$fffi©EW> *4^Ttttt5 

nrv^o 

[0 0 6 7] £fc, U>X1KWBP2 5©BflPtt!<Dfl-fl» 

ififlfttt, El Ofc^SttSJ:^ SH3P>Xl 33 
©Bljffl©HPS*ff L fatt S fci*>© 4 2 7 A\ 

[0 0 6 8] :nP.4O0i^2 7tt, 

22ic^o-ia<k y fefija*^«^¥isofija*^ so 
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>Xl 3 3*£W*4^fci&©>«-y ffif*.e>nT^ 

So 

[0 0 6 9] Cnt>4-0<DW*%2 7&, 

Jfcttffl2 5 a±lC±Sb*iSlZ£K>mfe1<tl5<0X\ 
S2 1 b, 2 2b £W*Z.mttm2 5 a fc©IH©®jg© 
fift, cn6 4O0fi/^2 7«rihi6*^tCTS>'^ffi 
WBS2 5 afc£i;iki&LfcB#fc:i:fta«/<*2 7 fc±* 
*v^tfg-&ffi2 1 b, 2 2 b^5>tu73t^{ilL*^S 

fit, Et^^nrv^o 

[0 0 7 0] ^5>{C, iinc>4O0i^*2 7 ft, P> 

fefeT*«»*««i:*««J:3k:, »j**nrv^*. £© 
cfc?lc, £fc*tffcfcffi/<* 2 7 , Jg3l>->Xl 3 3© 
fifiM«*S(lffi*^E!3IBOU>'XSffi2 6©^#ffi2 6 
a'MpJttTWLttttSCfcfciD, ^3b>Xl 3 3 
(4, ls>X&2 0<Dls>XWtl&2 5 rtT^MlTt |S]tH 

[0 0 7 1] LL©PyXlR*rtg|$2 5©rtffi©9^±77£ 

|pj<rtffl GMT, ffcffit^-fS) ©EfciffiiSfctt, 5§ffi 

Jg*«k:^*?nTl>5U>XSffi2 8, 2 8*<, ff*. 
F.nt^5„ Ctl6U>XS*2 8, 2 8(4, ^ft?>© 
±ffi*VK¥ffi ¥ff & la)-¥ffirt ft 3 «fe 9 KEH 

«n, enroll mT, u>xs«2 8. 2 8©± 

S^Sffi2 8a, 2 8 atl/^) tcti. ^3U>Xl 
[0 0 7 2] UyXilsaftffi2 5 0fltffi©fc6filRl 

tfetts^Ka, uyX»2 o©Tffi£T*«frft5M 

LT. iI©«ii7L2 3tCt4> '&&t%'%3 U>Xl 3 3 
©fefii*46#X 1 3 3b^ j#A£tx£ 0 
[0 0 7 3] ?e»tC, UyXlR»2 5©MPttlO^ 
»»CJBlS«nT^5«^*«f»rBS2 5 a©±{PJJ©^4S 
iattttt, S3U>Xl 3 3©±ffi^S*M^©l^>X 
§J^2 8, 2 8C(S]^TffUWSfc46©S/^2 9, 
2 9^ -XtJttttfctlTl/^So 

[007 4] Ch620©|^^2 9. 2 9 ft, ®ffi}^ 
©^ta^5»fg^*^^$T*©g^^fl!l/3©4igK- 

rz*b<DMMiU}\ M«nti^, i^t> jffatift»6$fe 

[0 0 7 5] cn&4ME/^2 9. 2 9f4, 09SD*0 
1 0lc^*tiS«J:3K» */<*JRf*iB2 5 a±\C±$>* 
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UyXiUm^Z 5©±ffl (rtffi©^T7j£fa<l*)ffi) 
t (3 tfffl o T m&?i ft lC 5 ^^1^] it 6 ft T ^ £ . 
^LT, cn6*E^*2 9, 29*^ g?3U>Xl3 
3<0±BSO£tfflJffi*±^6aWiB2 8. 2 8tC|p)tt 

U>X»2 0©U>XIKW3I52 5rtT»±T7?lRl (B'Jjt* 
#|nj) K*fLTHj£*ft-CVSo 
[0 0 7 6] £CZX\ B9(fOW# 1 3 3 c ti, f fl 
U>Xl 3 0(Df3l/>Xl 3 3*«it-rSfci&OS!tC 10 

[0 0 7 7] $fc, ^13 3 bli, mz U^Xl 3 3 
fti&sKX 133b^U C©ffiHgW>3KX 13 3b 

a, i?3u>xi 3 3 t-tiumztix^Zo cofia 
ft»*^i3-3ba. Le^^c^^nrfc 1 ?, u 

ffl?L2 3lcffiA£ft£o £©£#> S3UJ/X13 3 20 

[0 0 7 8] u£DBii?L2 3lCffiA£ft3ig3 b>Xl 
3 3©tfcfi8W>#X 1 3 3 bit. ZtDttfifaiaslfZ 

ZtlT^&tctbiC. S31/yXl 3 3 0£6^*W 
tt, l^Xt$2 0<Dj£ttfy<D<P>ls\C®mc-&t>*t&£ 

[0 0 7 9] ?LT> l©S3 U>Xl 3 3%t>X§ 
•ffi2 8. 2 8©M3ttffi2 8a, 2 8 a±Ktt&fcB$K* 
l^yX^2 0©Tffi*»5SiffifL2 3"\V>f X V^JX- 30 
-If^jfALT, S3 VyX\ 3 3©&H&i6*X 1 3 
3 b*&7W?LU]f C^Kcfc?), ^3 1^X13 3© 
Wffi©E3ra ; &4"D©UyX^jS2 6©lttffi2 6 3^1 

[0 0 8 0] g:fc, C©£3U>Xl 3 3©±TMC 
a, »3U>X1 3 3*<«S!-r5S!»^6l6ti:SfcA 
©«*43fijW&S£ftTV*fci&te, *©±-FffitfftiA 
#ftfc¥fr4¥Iifcft3«k5fc}BlfiSftTVft«f\, CCD 
fci6, C©S3U>Xl 3 3©TS©££4$£«* 09 
TbSBl 1 K^SftSiSfc, U^Xgg2 8, 2 8© 40 
lfflOiMI2 8a, 2 8 alcff5 3 U>Xl 3 3©Tffi 
*STWtfc«F»CS3 U>Xl 3 3©^#tt*l#|ti|fc 
WiftW^K, $Jg©M3ttffil 3 3 d. 133d 

t)\ x*Bmznr^%o coa#ii3 3d, 133 
d«: H3u>xi 3 3©TS^acoM^.e.n, 

*4SttE2 8a. 2 8afc|3|g£©;£&ia*WU iB 
3 P>X 1 3 3 i:-#fiR§y£ftT^5o 
[0 0 8 1] £<D£olC, U>X#2 OrtKHSSftT 
l^£> f 0 vyx\ 3 0©^3l/yXl 3 3 4>%n& U 
>X#2 OtfKttl 0K*tLT@5££ft/cB#{C, B(*l 50 
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o©j&t£ 1 5©±atcii5££ft& f e vyx \ 3 o©s 

1 &tfS2 U>Xl 3 1.13 2 0%M£mMK. ffifi 

£ft3o 

[0 0 8 2] •?• LT, Sf*l 0t«BA5ftS#'J=r>5 
5—1 2 0**lsIfe-rScii:tc«fc*)£^lRltffl|fiiI*ft* 

u— »fjta, f euyXi 3 0(ommw^3iy>x\ 

3 1-13 3£M«®Lfd£, «3tK5i» 15 0©^ 

[0 0 8 3] W±©«t3KLT, jtSEJt^Stt 1 T*«, 
f 9 b>Xl 30©S31/>X1 3 3*rt»KH«LT 

^pyX#2o^ j£2£ft¥3&i oo©ffi©«ij5!t*« 

fifLTVSffftl 0K, a*Sffi*t3 1. 3 2%/fLTB 
£SftT(^5 0 
[0 0 8 4] ££Zt>\ <KD&5%mMft¥&WUC%> 

«5.nTi/$5t, f e u>Xi 3 o©S3 u^x 
1 3 3«, mxxsyx^mm&ft-k^-f^x*}- 

y * 3 fc » M&tDXMZX? L T L S 9 (5 £ 

m&mzLTLZoo n(om. ®3u>xi3 3«, * 

©S3 U>Xl 3 3©±ffifrSlttffi2 8 a, 2 8a-\ 
i:j¥b(***T^*«/<*2 9. 2 9£i¥ Ufb£tf<E>± 
# (MiMS^(pl©-^iJ) t©*JWKIt, S3U>X 

[0 0 8 5] -7?, SHi8W3 1 , 3 2#Ef* 1 ORlf 

jiStJe^SlHl^tilJb^SftSi:, -*^4 l. 4 

2tc<toTg»i ofca^sfttvsassaws 1. 3 

2 ©±«Si68*Sj£fc Lt> jlSSHW 3 1,32 ^fflW 
WJcT^J»»«-r5 0 C©tt> 3MPW3 1, 3 2 
©Sl»^ffii3 1a. 32atl2^B31b, 3 2 

Tl/^©T\ l/yX^20ti, ffil*l 0fcJ*LT±"F# 

K3i^we.ft§ 0 

[0 0 8 6] fit, Cft 3 1 . 32ti, il© 

iiSJt*«ll l ft^lffl«f*^*5SlSCiniJ!ft?ftfci^C 
Jliea5tt3 1 , 3 2^g<*l 0KH^-T5^->* 
5 1, 5 2©4'^tUyX^2 0fcH£-f5*$/6 
l, 6 2©cf^i:©P^©SEgi©tgijDli:, S3 U>X 
1 3 3©)t»©lOT2 8a, 2 8 a Kflf 5^a1£ 
tff L < % 5 i ^ t o fcHIfr ^ £££ 

[0 0 8 7] e©fcJ6, ^S^^SS 1 ^iP^XB^iP 
^ft^il, U>X«!2 0©lWl2 8a, 2 8at*ft 
TS3U>Xl 3 3©7fef^±T-r5tii:, gf*l 0C 
H££ftTl^5 f 0 t>Xl 3 0©^lStfH2UyX 

13 1. 1 3 2©«l:WLtl/yX#2 0©!ttffi2 
8a. 2 8affT±*Z1B£1j t mc&L<itZ&5it- 
^^(CT, S 3 b>X 1 3 3&tfffl|gaM* 3 K 3 2 

[0088] fifoT, Sl&tf^2byXl 3 1, 13 
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2 tm 3 ]y>X 1 3 3 ©ftfl^ £*ft^$IB 1 ©M* 

xfii^intc <t o rxus c i: & < mmicutcti&o 
[0 0 8 9] cntcj; t). ^2^^in;:^»o 

fctbTt, £Sft^£l 0 0©ftiMc#LT!g3l^ 

v— wco f e u-yxi 3 o^gja-rscitcitj 

[0090] $fc, m&ft&lk 1 0 OOftfSlCttLTlf! 10 

3 \yyX 1 3 3 oyafctfXVS C fctffcl^fci&K:, PJj£ 
«#ftfc/<7-*W*£ffi0l'>Xfc©3telft©XUfc:«fc 

[009 1] JM±fc*1-*0iJ©j£3it3*»fl l «> 

^□gifinjffl£DH^ffMSitffl*iAfnT^ffl$n, 
-»©*aE3te^i ooAMf^nfciooft 

fcfmw<D~m**.? 0 20 

[0 092] 112ti, *58fll3<Z>flfl»&!!£«fcS3fe£tt 
3$KE la-Id *ffl#&A,£iBflW&K*fi 2 0 0 (DM 

mm&m?&%o m 1 2 fcjs-rafcjejffsa 200a, 

3zLfdgttF7.kl 5 0a~l 5 0 dO*«E^aE3t¥ 
gfla-ld^, lft©EPfiiJffl*fi3 OOfC^SEP 

fjijtsii tic*. *)*7-a«*«js-r5«BT*feSo 

[0 09 3] i£4ft#SB la~ldtt, 01 fc^Lfc 
^«^SS 1 m-<Dffif$.T-& *> » KM®. $ V d> 
55-. f 9U^X*^**3iiE)t^*, **Sf*#. 30 

t/i^yx^fr^&s/N^yyrttcii^T^Sc, cft<=> 

ji3SJt^«Bl a~l tUcffiz.lE>tlZyeW&fr<E>&. & 
ft K52» 1 5 0 a ~ 1 5 0 d ©fetfSHcWf&LfcU— tf 

[0 0 9 4] *m<D&o\C, &A«H9iCj^&¥£^JS 
JfcF^A 1 5 0 a~ 1 5 0 d 4:*ffl#£fcH*fct>©%l!l 

at-TSCttiO, &*ftF?i» 1 5 0 a~ 1 5 0 d± 40 
£ jtSE«! *^ 4 JB« $ ft § o 

[0 0 9 5] *08©3£i£3t¥SlB la-ldtt, El 1 2 
£*£ft5J:3fc, Si^fiE^g2 0 0OrtgPT*4oM 

1 a~l dj^SHl 2Kfett3;&flK3iffflSftSl/— • *f 
fttt. fffiSLS^- 1 6 0 a~ 1 6 0 dlcil?, 
^|p)lcM?iJtBBil*ftT^5#fefi!c^©^F5A 1 5 
0 a~ 1 5 0 d(C, *4Alff 6o CfttiO, ^flS)tt 
F5A1 5 0a~l 50dttt, &U— «fJtCt oti 
3£»jW&S£ftT\ fefi!tfH5©ffl{£1t«tf8tt£ftSo 50 
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[0 0 9 6] LT\ Ma-7l 8 OlCj; <9«[&£ft 
-5EPiSiJffliffi3 0 0«, JWc&JSJfcK^A 1 5 0 a~l 5 

0 d©*4©TiS£iIjirf 5o #fl53tF5Al 5 0a~ 

1 5 0dSffi±O@i*fl!« (Mfflft) fcfcfcTttll 
«) Sftfc&feh'*— «, *«3tH5i*l 5 0a~ 
1 5 0 d^TffllCttfoBEBSftT^Sis^Wlig 1 7 0 
a~ 1 7 0 d©7^-> ? 7-l'-V 1 7 5 a— 1 7 5 dcDn 
P*tt«fcJ:9*©0J»Jffltt3 0 0±K#4«3|2ftfi 
fc£*>-t»-5ft£o 

[0 0 9 7] £fc. ^<to?^ftfc9lBiJffllffi3 
OOti, 9 0tCiMe.ft?.o ^«§5l 9 0S, >\ 

pyy^yXi 9 2%rtIT5t-ho-7 l 9 i tx 
1 9 3 £tc£oT£PBiJTOS3 0 O^gJLXffi 

3 0 0ttfM§„ raWK, SfehX-tf^LfcEP 
9Jffl«3 00«» ^881 9 0©£u-7l 9 1, 19 
3©lHllEK«J:»)iB«i»B^KIl2 0 0^iI?M o 
[0098] COki EPRiJfflflU 0 O±0-j£S«Lk 

7il50a~15 0 d±fcfeV*T**Wfi£ftfcffiS 
fcSHSft-CV*©!?, £j£Stttt> EPBTOS 3 0 0 CD 
ro-j£*tt± fc fci^T&X H" 5 C £ * < Ste 6 ftT en 
JSiJ^ftSo CftSO^F^Al 5 0 a ~l 5 0 d CDH 
HKtt, ji2t)t^Sfil a~l dtcj;5S)tXa-frXa 
^7hOt, lift, *u-->^. ito§/"n 

§§, Brt8»lf©-r/Wxa--y h*V ^EB^ftT^ 

[0 0 9 9] a'^©B^^^BT'tt^«§§ 1 9 0CDJ: 

o%&4<Dmm^mm&?£&t>ti&rciibic, ctizm 
mt*%®m\citi?%&wmm\w\c&^T&%&x& 

l^yXl 3 0©^3U>Xl 3 3A^S^S»l©»Wta 
BSiKSaoTLS^O-p, m3UyX] 3 3#H?M 

-rscfcctoTjtiiii^xusfct (Defeat, 
[oioo] cot*. -j£ati±K^Bk:ePBijsft* 

c (ifety 6 ^ c , s o * 7 -mm*m %zttfx*z 

[0 10 1] L*»L*jy6, fci:^. ^4^Sfil 
a~l dOH3b>Xl 3 30>MV5fttf£ %S^T'fe 
ofctLTfe, Sim3 1. 3 2«<ffi3fl^K3 
•TS©^ «»<Ofl»tK7Al 5 0 a~l 5 0d(C^L 

T*ji*iio(i[H*ffl«WK-jgi5:aiA * ^ t ^t-#, 

[0 10 2] 
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Xu%^<dx\ m&<MLrc-7?x?-v?uyx*]s-*f 

mrnvmrnzmwi io 
0 

[02] *HB«(Dll)l^ft|lcj;§^47t^S©liyffi 

m 

[03] *5§B^o^mi^J;5^a^S§©iEffi 

0 

[04] 0 nc^-r a-a^c^o/-c^s^shco 



[0 5] a^im&tf^yX#<D±B£ 

$#iiu7Jfr5>Jlfc$4*.I0 20 

[06] *m<vw&tmRxsisyxw<DTm*%mm 

[0 7 ] *fiJ(Oa^g|5ttRt>V>'X#cOte^®Jffi0 
[08] 0nc^-rA-A^t»oTg<*RtfUyX 

[09] 0UC^fA-A^C^ofcfii*&tfbyX 

#<7)ffi*«M0 

[010] #0iJtD^X#<DitffiKrffi0 * 
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[011] *m<»i'yXft<Di$mffim<D-mskkm 
[012] *^(DHsg^fiiic ± s m£K¥mm*m 

1 ~ 1 d £&7t^gB 

1 o Et* 

11,12 G« 
11a, 12a 

2 0 L^yXfi! 
2 1b, 22b Jg-o-ffi 

2 5 U>Xl|5» 
2 6, 2 8 l^Xgjffi 
2 6a, 28a =ittffi 

2 7, 2 9 

3 1,32 ilfcSgW 

3 1 a , 3 2 a Hi S^ffi 
3 1b, 3 2b fg2&£ffi 

5 1, 5 2 

6 1,62 *y 
1 0 0 

i i o ftiggp 

1 2 0 #V3>~7- 

130 f e vyX 

13 1 HI U>X 

13 2 il 2 U>X 

13 3 H3 U>X 

1 4 0 #r)IL57- 
1 5 0~1 5 0d g&ftK^A 



[01] 



[011] 



